Amateur Wireless Before 1914 


by G.R. Jessop G6JP_ Part1 


Although a few experimenters had started to explore some 
of the mysteries of wireless earlier, generally it was not un- 
til about 1910 that there were any quantity of experimen- 
ters. It was also about this time that clubs and societies 
began to be formed. 

Press reports of the latest advances made by Marconi 
appeared regularly, items also appeared in the English 
Mechanic and the Marconigraph (later to become 
Wireless World). Even the Boy Scouts took a very early 
interest in wireless. 

Among the early amateur wireless experimenters quite 
active in this new science were such people as the well 
known authors William Le Queux and Rudyard Kipling. 

At this period (1910) any person interested in wireless 
had of necessity to make almost every item, there being 
few or no suppliers. There were in fact few suppliers of or- 
dinary electrical fittings, for the use of electricity in the 
home was not yet normal. Most household illumination 
was by town gas or oil lamp and electric supplies, where 
they existed, were in no way standardised. Much of the 
supply was direct current (d.c.) of almost any voltage be- 
tween 100 and 220 volts, alternating supplies varied 
similarly in voltage and had different frequencies as well. 
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Fig. 1: Early forms of transmitting tuning coils 


Travelling in those days was very largely restricted to 
such public transport that existed. Although most of the 
railways were operating, motor cars, cycles and buses 
were yet to arrive in any quantity—the horse drawn bus 
was still in service in London for example and steam trains 
were still operating on the Metropolitan and District 
Railways. 
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An average experimenter’s wireless was a rather 
primitive affair, the transmitter was one form or other of a 
simple spark gap or a rotary multipoint gap, connected to 
a tuned circuit usually loose coupled to the antenna 
(aerial) tuning circuit. Quite often a single inductor was 
used with taps connecting to the spark gap and the an- 
tenna. 
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Fig. 2: An early form of adjustable capacitor 


The inductance of the tuned circuit took the form of 
either a large diameter helix or a spiral or pancake (spiders 
web), wound with heavy gauge wire or ribbon (Fig. 1). The 
tuning capacitor (condenser) usually consisted of a num- 
ber of Leyden jars that could be connected in circuit enabl- 
ing some degree of variability. Ordinary rotary tuning 
capacitors, if used, had to be fabricated from sheet metal. 
An alternative consisted of two sets of rectangular plates 
which could be moved relative to one another. In this type 
it was usual for sheets of thin glass, such as cleaned 
photographic plates, to be inserted between intermeshed 
plates, the capacitor plates being smaller than the glass 
insulating plates. 

The generator was a spark either from a simple pair of 
electrodes or some form of rotary gap where there were ef- 
fectively two smaller spark gaps in series set opposite a 
series of electrodes attached to a rotating disc, the disc be- 
ing rotated either by a belt or gearing. Some examples of a 
rotary spark gap are shown in Fig. 3. 
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Fig. 3: Two types of rotary spark gap 
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The voltage supply for the spark gap was normally 
provided by an induction coil with a make and break set of 
contacts fed from a suitable battery (the same principle as 
now used for coil ignition in petrol engines). Almost any 
form of regular switching of the d.c. supply was applied to 
the induction coil primary. 
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Fig. 4: A simple enclosed spark gap 


The rotary spark gap was most often used when the in- 
duction coil was supplied from a mains supply, it being a 
convenient method of driving the gap by small motor. 

Any spark gap is very noisy and it was often enclosed 
in some form of silencing box. A simple spark gap would 
have been enclosed in some sort of muffler which would 
have usually consisted of a thick wall tube with close 
fitting end caps (Fig. 4). 

Control of power was always of an elementary nature, 
in the case of mains supplied induction coils, some form of 
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adjustable (tapped) iron cored inductance 
was used. Keying the transmitter was of 
necessity in the primary of the coil as the 
voltage was lower. 

The transmitting frequencies 
(wavelengths) were quoted to be from about 
500kHz—3MHz (600—100m), with power 
ranging from a few watts up to a quarter of 
a kilowatt, with working ranges up to ap- 
proximately 65km. 

Antennas were generally large and as 
high as possible, usually taking the form of 
an inverted “L” having several wires in 
parallel held in position by bamboo 
spreaders. Alternatively a cage formation 
was preferred by some experimenters. The 
whole installation was well insulated despite 
only simple insulators being readily 
available. In most stations the voltage on 
the antenna was considerable and so the 
lead-in had to be well out of reach in case of 
accident. 

On the receiving side the tuning range of 
the receiver was usually quite extensive, the 
majority were able to reach 50kHz (6000m) 
or so, but a few had provision for coverage 
to 2kHz (15000m) with quoted receiving 
ranges up to 4000km. 

The receiver was essentially a simple crystal detector 
type, the coherer and magnetic detectors had been 
replaced by crystal detectors about the time that the 
majority of experimenters interest was aroused (Fig. 5). 
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Fig. 5: The circuit of a typical crystal receiver 


The antenna loading coil was usually in the form of a 
large solenoid with a slider for selecting the required induc- 
tance for any particular wavelength, these coils were often 
between 0-6 and 0-9m in length and 88 to 127mm 
diameter close wound with 18 to 22 s.w.g. enamelled wire, 
the insulation being scraped off for contact with the slider. 

The coupling coils, were either pancake type or more 
usually a “loose coupler”, that is a pair of coils that could 
slide inside one another, variation of the inductance in cir- 
cuit being selected by tap switches. Examples of these coils 
are shown in Fig. 6. 

The crystal detector was subject to a great deal of ex- 
perimentation and ingenuity. In the first place when a 
transmitter was operated the detector became desensitised 
and needed re-adjustment after each _ transmission. 
Therefore to overcome this particular problem the detector 
crystals were arranged to be separated either mechanically 
or magnetically, so that the detector was effectively dis- 
connected during transmission. Crystal detectors arranged 
for automatic and mechanical disconnection are shown in 
Fig. 7. 
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Fig. 6: Three types of receiver tuning coils (a) two- 

slider inductor (b) loose coupler with slider adjust- 

ments (c) loose coupler with tap switches for adjust- 
ments 


The Perikon type of crystal detector using two different 
crystal seems to have been generally preferred, though 
some used oil immersed point contact (catswhisker) with 
success and found that such design was largely free from 
transmitter damage, similarly others favoured the elec- 
trolytic detector. In passing it is interesting to note that the 
experimenters of the period were quite prepared to tackle 
simple “glass blowing” to seal wires into glass tubes. 
Platinum wire was usually available from jewellers 
(platinum being a good match in respect of its thermal 
expansion to the glass normally available—leadglass). 

A wide variety of materials were tried for crystal detec- 
tors, among these the following were used fairly widely. 


Bornite 
Carbon Silicide 
Carborundum 
Copper Pyrites 
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Fig. 7: The Perikon crystal detector arranged for 
automatic disconnection (a) magnetically operated 
type (b) mechanically operated type 


For double crystal Perikon detectors the following com- 
binations were normally used. 


Zincite & Tellurium 
Zincite & Copper Pyrites 
Zincite & Bornite 
Galena & Tellurium 
Galena & Graphite 
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Fig. 8: A Perikon two-crystal detector 
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Fig. 9: An example of an oil-immersed point contact 
detector 
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Fig. 10: One design of an electrolytic detector 


The most suitable contact metals for single crystal 
detectors were: 


Carborundum & Steel 
Galena & Brass 
Galena & Copper 
Galena & Gold 
Galena & Silver 
Silicon & Gold 
Silicon & Steel 

Iron Pyrites & Gold 
Molybdenite & Silver 


Unlike any other crystal material the carborun- 
dum/steel benefitted from the application of a small 
voltage across the junction, this was usually about 0-8 
volts. 


Next month we will look at the kind of stations some 
of the early wireless operators used. 
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PASSPORT TO AMATEUR RADIO 


You've asked for it—now you can get it! John Thornton Lawrence's 
popular series reprinted all in one book, along with a selection of 
other articles from Practical Wireless that will be useful to the 
up-and-coming student of amateur radio. 

Passport to Amateur Radio reprint has 88 pages, 273 x 
203mm, and is available from Post Sales Department, IPC 
Magazines Ltd., Lavington House, 25 Lavington Street, 
London SE1 OPF, price £1.50 including postage and packing 
to UK addresses, or £1.80 by surface mail overseas. Please 
ensure that your name and address are clearly legible on the 
coupon. 


Ce et hg ee eee ee 
| PASSPORT TO AMATEUR RADIO | 
| Please send your order and remittance to: | 
| IPC Magazines Ltd., Post Sales Department, | 
Lavington House, 25 Lavington Street, 
| London SE1 OPF | 
| Please send me........ copies at £1.50 each tc | 
| include postage and packing (£1.80 surface mail | 
overseas | 
| | enclose P.O./Cheque No............. Value scszscoss | 
| UK remittances must be by crossed postal order | 
| or cheque (name and address on back please) 
| and made payable to IPC MAGAZINES LTD | 
| NAME | 
| (BLOCK LETTERS) | 
| ADORED S sescccsresciuismoenumeusuceamvucass | 
| (BLOCK LETTERS) | 
er rere meres | 
l 
Joceeeiesieseseseeieeeesneneeeeseeeeeneenteneneneeees | 
fl  sswarieaisirininsmurainenaasdtenion Pést Code sscaviaenaxes 
I Remittances with overseas orders must be | 
| sufficient to cover despatch by sea or air mail as 
| required. Payable by International Money Order | 
only 
\ Company registered in England. Regd. No. 53626 
I A subsidiary of Reed International pic | 
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Amateur Wireless Before 1914 


by G. R. Jessop G6JP Part2 


Last month we started to look at some of the pieces of equipment that went to 
make up amateur wireless stations of the day. This month, we continue to look 
at some actual amateur wireless experimenters and the equipment they used 


By 14 March 1914 
Gamages, who had been in the 
forefront of supplying compo- 


on the air. nents for the wireless ex- 
perimenters, produced the 
wemexs Second edition of their Direc- 
tory of Experimental Wireless 
Stations in the United 
Kingdom. This volume showed 
that some 403 stations had been 
licensed and a further 365 
receiving licences were pending. 
Stocktonon Tees The map in Fig. 2.1 shows how 
— Meeeensenignt these were distributed. 
: re It is of interest to note just 
* York how widespread amateur 
Harrogate Va wireless activity was in the year 
er se before the First World War. 
Siac ee etHull The location of the individual 
Bolton, $, Hudgetstieig exetielé mtr stations, as might be expected, 
Birkenhead Nes.tiverpoot. » #0ldham °°" sedoncaster was generally in the areas of in- 
SK iorrington oShettield dustrial activity—although in a 
cheater *? 9: enettertins few cases they were “out-in-the- 
Stoke-on-Trent ‘Nottingham country i - " 
Derbys eof or tham It is also interesting to note 
Burton-on-Trente that the early operations were 
Laesias Norwich on widely different wavelengths, 
Birmingham tite : the range of transmission was 
Coventry very limited and the power 
Warwick . Cambridge varied from about 5 watts to 
Northamton . Ipswich 
Malverne . 500 watts. The level of power 
. ee eiBishoBe Colchester was to some extent dependent 
Abergavenny . “se on the primary source of 
Senses Newport Watford power—batteries, mains supply 
A High wycombee ab costs, A . 
Cardiff f_ Bristol re or dynamo. This sort of infor- 
°° seeath Readings LONDON Sates : mation is shown in the charts of 
ae F «Warminster ‘ ° =< a e Fig. 2:2) 
kis . Farnhom 5» * Canterbury 
uch seas 
Yeovil Winchester$ Wells 
Brighton wea 
Dorchester Bournemouth - U 
. me astbourne 
Torquay 


30 


Fig. 2.1: Distribution of ex- 
perimental transmitting sta- 
tions at the end of 1913 
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Fig. 2.2 


working range (a) 

Only a few tens of kilometres 
were normally achieved, for the 
majority about 40km or less. 
No doubt this was to some ex- 
tent due to low power and in- 
sensitivity of the average 
receiver. 

One experimenter, Ken 
Alford, recalls receiving names 
of survivors being transmitted 
by one of the rescue ships at the 
sinking of the SS Titanic. 245 
stations analysed. 

500 Power (watts) 


———— Bole ee OF Mes 


120 
100 


80 


No.of 
stations 


60 
40 


20 


(c) 
0506 0-7 


W. K. Alford TXK 


later 2DX—October 1913, Kendal 

The antenna at this station, situated in the Lake Dis- 
trict, was a four-wire cage 43m long. Tuning the transmit- 
ter was by a Spider Web spiral coil, together with a bank 
of nine Leyden jars for tuning. 

Power was from a 35V 12A dynamo driven by a gas 
engine which charged a 14 cell battery to supply the 
254mm spark coil. 

The receiver detector was a double crystal type using 
either Zincite/Bornite or Zincite/Tellurium combinations 
and loose couplers were used for tuning. 
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normal power (b) 

As the vast majority of ex- 
perimenters derived the 
transmitter power from _bat- 
teries the power was 100 watts 
or less. Greater power was ob- 
tained from supply mains or 
local dynamo (such as gas 
engine driven generator). 273 
stations analysed. 


wavelength used (c) 

Operation was generally over 
the range 500kHz (600m) to a 
few megahertz, mainly between 
1MHz and 3MHz (300 and 
100m). 329 stations analysed. 
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H. W. Pope PZX 


later 3HF—July 1913, London, he was at that time 
wireless operator of SS Crown Point. 

The antenna used at this station was 76m long and the 
power control for the transmitter is shown in the right 
hand corner of the photograph. 

The large vertical inductance is an antenna loading coil 
for the receiver. It consists of a 609 x 101mm diameter 
coil wound with 18 s.w.g. wire, fitted with a single slider. 

The double crystal detector used the Zincite & Bornite 
combination with a normal operating frequency of 
667kHz (450m). 


G. R. Marsh NXJ 


later 21W—Winchester 

This station was originally quoted as having a power of 
20 watts from accumulators operating on 1-5MHz 
(200m), with a range of 914km! 

The equipment was typical of the pre-1914 period, the 
transmitter being a simple induction coil (Ic) and spark 
gap (Sg). Tuning appears to have been accomplished by 
taps on the coil (Lt). The Morse key is shown at D. 

The receiver was fairly comprehensive having the 
choice of a large slider inductance (Ls) or loose coupler 
(Lc) together with a large variable capacitor (Vc) for tun- 
ing. A selection of detectors were available, a multicrystal 
Perikon type (A), Perikon detector (A2), Electrolytic type 
(B) and point contact or carborundum type behind the 
selector switch (C), voltage control by potentiometer (P) 
from “bell ringing” dry cells. 

It is clear from the picture that the majority of the items 
were home constructed. 


F. Cathery 


1913—Parkstone, Dorset 

This compact transmitter and receiving equipment was 
housed in a relatively small cabinet, transmitting on a fre- 
quency of 3MHz (100m) with low power 5-7 watts derived 
from dry cells. 
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L. Claude Wilcox WUX 


later 2FL—1913, Warminster, Wilts 
In this station the power was a quarter of a kilowatt on 
500kHz (600m). 
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The receiver was tuned by a two-slider inductance and a 
selection of different detectors, including the popular 
Perikon type. This photograph was widely known as it 
appeared on the cover of the Gamages Directory of 
Experimental Wireless Stations in the UK. 
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L. McMichael MXA* 


later 2FG—1913, London 

The first wireless experiments he conducted were about 
1902, when he succeeded in ringing a single stroke railway 
signal bell at distances up to 183m using a transmitter with 
a 203mm spark coil, the receiver detector was a coherer 
with nickel and silver filings. After a break of some ten 
years he returned in 1912 to the more advanced state of 
wireless communication. The transmitter he then used ran 
up to 150 watts to a 152mm coil on 1-09MHz (275m) 
with a stated range of 64km. 

His receiver was capable of tuning up to 30kHz 
(10000m) using a large slider tuned circuit, his crystal 
detector was a Perikon type, the range of the receiver was 
stated to be 2414km. 

* A founder of the Wireless Society of London 1913. 


World War | 


At the outbreak of World War I all holders of amateur 
licences received a telegram from the Post Office. This 
effectively halted any further amateur experiments for the 
next few years. 


August Ist 1914 
DOesdactsiess In accordance with your wireless licence 
Post Master General requires you to remove at once your 
aerial wires and disconnect your apparatus. One of his 
officers will shortly call upon you. 
King. Secretary Post Office. 


For Your Bookshelf 


World at Their Fingertips by J. Clarricoats. This book is 
now going out of print but no doubt can be obtained 
either secondhand or from libraries; it was originally 
available from the RSGB. 
The Story of Radio 1-3 by W. M. Dalton. Published by 
Adam Hilger Ltd. 
Early Wireless by Anthony Constable. Published by 
Midas Books. 

A book list of relevant material can be obtained from 
the Vintage Wireless Co., 64 Broad Street, Staple Hill, 
Bristol. . 


THE RADIO MAGAZINE 


ZX81 RADIO 
PROGRAMS 


Have you tried using your ZX81 home computer to further your 
favourite hobby? 

The Practical Wireless ZX81 Radio Programs—1 cassette has 
eight useful and interesting programs for the radio amateur. 

Track amateur satellites, keep a log, learn Morse, find your 
sproggies. These, and more, are on the cassette which is available 
by post from Practical Wireless, Westover House, West Quay 
Road, Poole, Dorset, price £3.50 inc. VAT and postage or from PW 
stands at selected rallies. 


Practical Wireless, October 1983 


Rtuticlen 


THE RADIO 


2X81 RADIO 
PROGRAMS 


Learn Morse the PW way using the ZX81+16K as your tutor. 
This program teaches you Morse code to the level needed to 
pass the Post Office Morse Test. As well as the cassette and 
ZX81+16K you will need a simple output port and practice 
oscillator as described in PW August 1983. 

The cassette will be available from PW stands at selected Rallies 
and Exhibitions, price £5.00, or by post from—Practical 
Wireless Cassette Tape Offer, Department PWC 1, Rochester X, 
Kent ME99 IAA price £5.75 inc. post, packing and VAT. 


PW STRUCTURED MORSE LEARNING 
COURSE 

Use either side of tape 

Load as “M” (16K) 


An output port and Morse practice oscillator are re- 
quired for use with this program. A suitable circuit 
appeared in PW August 1983. Any output port 
designed for use with the ZX81 can be used 
providing the output goes HIGH for address 8192,2 
and LOW for 8192,0 


IMPORTANT 

Many cassette recorders impress a brief and inaud- 
ible spurious pulse onto the tape when the play 
button is pressed. ON NO ACCOUNT STOP OR 
START THE TAPE OTHER THAN AT THE 
BEGINNING OR END. Disregarding this warning 
could result in permanent damage to the recorded 
program. 


